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1 Introduction 


G = (κιλα * cH | | k EN} 

The formula for the function resulting from the nth permutation of the gen- 
eral group G = {χ᾽ να λε» & | ke N} 

f(x) = c(x"t*) /n* 

where c is the constant coefficient term of the function in the form ax” + 
barb... +e 

if, ax” + br” +. +ce 

then, 

f(x) = e(x®t*) /n* 


2 Permutation 


Example: 

This is an example of a matrix form of a group of 12 integrals with a common 
exponential and degree of polynomial. The exponents of the polynomial terms 
increase in increments of one with increasing values of and k. The matrix form 
can be used in solving for the maximum peak amplitude of a group integral 


permutation in multiple dimensions. 
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This matrix reflects the transformation of the powers of x as they progress 
in the group 

G = {αι a * cH | |k EN}. 

For example, the piece «!2¢+* 

is mapped to α1θα ΓΚ. 

and the constant term c is divided by its exponent’s k-power on each row. 

This tells us that the variables being integrated are related to the powers of 
x raised to its powers. The coefficient of each term is related to the power of n, 
which is related to the dimensions of integration. 

These functions are called ” Group Integration”. 

Group Integration is an extension of regular integration in which multiple 
sets of variables are treated together as a group. In particular, the different 
sets of variables within the group are used to transform the integrand into a 
form more suitable for integration. Regular integration is a subset of Group 
Integration since it only deals with one set of variables. 

Formally, the general form for Group Integration is given by 

Te f(@,Y, 2)... α,β, Y, ..)dadydz...dadBdy... 

Where G is a set of variables, and f(x,y,z,...,a, 8,7, ...)isafunctionofthosevariables. 

The math behind proving that regular integration is a subset of group inte- 
gration is as follows: 

Consider regular integration, defined as 

J f(a)de 

where f(x) is a function of a single variable x. 

Using the definition of Group Integration, we can construct a group con- 
sisting of just a single variable and write the integration in terms of Group 
Integration as 

Ja f(x)dx = 1ο F(z, y, 2)... αι B, Y, dx 

where G = {x} and all other variables are dummy variables. 

Since this is equivalent to the regular integration, we can conclude that 
regular integration is a subset of the Group Integration. 

For the example we gave, the permutation works as follows: 

First, we start with the original function 

f(x) αμ ης 

Then, for the nth permutation, we apply the transformation defined by the 
group: 

f(x) = ια πανω 

where each term in the exponent is the product of n times the previous term. 

Finally, we can re-write the function as 

f(x) =c xo" Ink 

where a= n”. 

Group Integration can be applied to the function integration function itself 
by treating the function as two sets of variables (x,n) and (c,k). For example, 
the Group Integration of the function 

fee tE /në 

would be 


Jo F(a, n, ο, k)dxdndcdk, 

where G = a n,c,k}. 

ο... the Group Integration yields an integral of the form 

Ja f(n, c, k)dzdndedk = Ser hen Jeer Jeen eee dndcedk da. 

For example, 5 we want to find a harmonic resonance of the group, we can 
take the derivative of the group’s function with respect to each variable and then 
solve for the values of the variables that yield an extremum. This extremum can 
be found by solving for the maximum or minimum of the function’s derivative. 
The values of the variables that result in this extremum will be the harmonic 
resonance of the group. 

For example, if the group has two variables, x and y, then the harmonic 
resonance of the group is given by 

f(x,y) = sin (F (2 +y)), 

where 1 is a parameter used to control the wavelength of the harmonic reso- 
nance. By varying 1, one can explore higher dimensional harmonic resonances. 

The effect of harmonic resonances on the pathway of integration trajectories 
can be described using scalar algebra as follows. 

Let x = (£1, £2,..., £n) be a vector in the n-dimensional Euclidean space 
and let v = (v1, v2,-..,Un) be its velocity vector. Then, the harmonic resonance 
of the group can be represented by a scalar field, 

p(x) = sin (77 (z1 +29+...+2n)), 

where lisa beete aed to control the wavelength of the harmonic res- 
onance. The effect of the harmonic resonance on the integration trajectories is 
thus determined by vos vector field 

F(x) = V(x) = ? (êi +ê2 +... + ên) = Ze, 

where ê; is the "πα. vector in the i-th direction, and e = (1,1,...,1) is 
the unit vector in the direction of the harmonic resonance. This vector field is 
proportional to the velocity vector, 

F(x) =Av, 

where A is a constant of proportionality. Therefore, the effect of the har- 
monic resonance on the integration trajectories is to accelerate or decelerate the 
integration trajectories in the direction of the harmonic resonance, depending 
on the sign of the constant of proportionality λ. 

Clusters of intersections are identified by their oridnal intersections with the 
scalar field. Thus the wave-like shape generated by the group rotation in F 
(1,2,3,4,5) = (6,7,8,9,10) can be represented symbolically as: 

F(x) = sin (Ot + ®)N (£1, £2, ..., En) = (Y1, Y2; -< -3 Όπι)» 

where (2 is the frequency and Φ is the phase shift. 

show the full integration across the scalar field of integrals 

The full integration across the scalar field of integrals can be written as 

ae ΠῚ P) (L122... Ln) dEn dEn—1 - - - dz1. 

πο 


ntimes 
This expression is equivalent to 


| sin (Qt -- ®) dey f tn-1dan_1... | σιάσι, 
which can be further simplified to 


| sin (Qt + Φ) day f tn-1dtn_1... | αιάσι = (sin (Qt + Φ)) (EnEn-1 .-. £1)+ 
C, 

where C is an integration constant. 

The full integration across the scalar field thus yields a result which is pro- 
portional to the product of integrals in the group. 

The distribution of ordinal intersection clusters across the scalar field can 
be calculated using the equation 

f(@1, αα,..., £n) = (sin (Qt + &)) TTL, t: +C, 

where x; is the ith component of the vector x = (£1, £2,...,£n).- This 
equation expresses an affine relationship between the independent variables 
T1, T2,- . - , Zn and the scalar field (x), which can be represented as Αι, οι... Όπλα = 
b +C, where A is an n x n matrix and b is an n x 1 vector. 

The maxima of this scalar field is determined by solving the system of equa- 
tions 

Vo(x) = (ATA)x — ATb = 0. 

The general formula for the ordinal intersection clusters is then given by 

[Tin 27" = k, 

where a; is the solution to the system of equations and k is a constant. This 
formula describes the positive affiliation of the ordinal intersection clusters to 
the maximum peak amplitude of the group integral permutation. 

Calculate the effect of the harmonic resonance on the integration trajectories 
in 3 dimensions 

The effect of the harmonic resonance on the integration trajectories in 3 
dimensions can be calculated using the vector field 

F(x) = Av, 

where λ is a constant of proportionality. This vector field can be written in 
components as N . . A z ; 

Ε(α,υ, 2) = A(vgit+ vyj + vzk) = λ(σο] + yoj + zok), 

where À = 2n (where l is a parameter used to control the wavelength of 
the harmonic resonance) and (£o, yo, 20) is the velocity vector of the integration 
trajectory. 

The effect of the harmonic resonance on the integration trajectories is thus 
to accelerate or decelerate the integration trajectories in the direction of the 
harmonic resonance, depending on the sign of the constant of proportionality 
A. For example, when à > 0, then the harmonic resonance will accelerate the 
integration trajectories in the direction of the harmonic resonance, while when 
A < 0, then the harmonic resonance will decelerate the integration trajectories 
in the direction of the harmonic resonance. 

This proves that the harmonic resonance of a group can be used to control 
the distribution of ordinal intersections and the integration trajectories of mul- 
tiple variables in the scalar field. By changing the parameter used to control 
the wavelength of the harmonic resonance, different dimensions of integration 
can be explored, with the effect of the harmonic resonance on the integration 
determining the direction of the integration trajectories and the magnitude of 
peak amplitudes. 


It can be applied to the matrix equation to solve for the maximum peak 
amplitude, maz, as follows: 

Let a = (a1, Q2,..-,@n) and k = (Κι, k2,..., kn) be vectors in R”, and X 
be an nn matrix 


c c. c 
X= qi αι mA i πο ον τι 
Then the maximum peak amplitude, maz, can be obtained by solving the 
equation 

det(X) = maz []j_1 (120; + ki). 

This equation can then be used to calculate the maximum peak amplitude 
of a group integral permutation in multiple dimensions. 

The 12x12 matrix equation can be demonstrated as a vector wave in the 
integral field by solving for each ordinal cluster corresponding to the 12x12 
matrix. Let ¢(@1,22...,2n) be the scalar field and x = (αι, 2%2,...,2n) be its 
input vector. 

The vector wave in the integral field can be written as 


φίσι, πο... En) bm cos | Qt + δισ t + korl? tl +. Ἑ πα ον 4 


s) ᾽ 


where 

m is the maximum peak amplitude of the wave, 

Q is the frequency, k; is the coefficient of the ith variable, a; is the exponen- 
tial term for the ith variable, and Φρ is the phase shift. 

The ordinal clusters corresponding to the 12x12 matrix can be obtained by 
solving for the roots of the equation 

Mi r t = k, 

where k is a constant. Solving for each of the ordinal clusters will yield the 
distribution of ordinal intersection across the scalar field. 

This is the map of the infinity tensor of the ordinal clusters across the scalar 
field. It can be used to calculate the integral over all points in the dimensional 
space, resulting in the general equation 

ὁ (κ) = [Φ(κ) i rt ἀκ = 6), Mia ki +C, 

where ¢/, is the maximum peak amplitude of the integral and C is the 
integration constant. This equation can then be used to study and understand 
the effect of varying coefficients on the maxium peak amplitude and distribution 
of ordinal clusters. 

Whereas, This equation describes a map of the ordinal clusters across the 
infinity tensor given by 

Pm(x) = [iz ef" = k, 

where x; are the components of the vector x = (£1, 20,..., Zn), αι are the 
exponents associated with the polynomial terms, and k is a constant. This 
equation can be used to generate a map of the ordinal clusters across the infinity 
tensor. 


The geometry of the ordinal clusters generated by the intersection of the two 
different infinity tensors can be determined using calculus. Let € be the space 
containing the two infinity tensors and let x; and x2 denote the two components 
of the vector x in E. Then the intersection points x; and χο of the two infinity 
tensors can be given as 

Χι = (11, £12, sae 1η) 

X2 = (£21, 292, sae , Zon) 

where 2;; is the jth component of vector x; and n is the dimension of E. 

The geometry of the ordinal clusters can be determined by calculating the 
gradient of the scalar field ¢(x) at the intersection points using the equation 


Volx) = 99091, p 2805, 4. 4 28005, 
fal Bi £2,- -; En) = z (ea + 2809 ag ++ 2e an) 
where ¢(x) is the integration trajectory and αι, = 1,2,...,n are the com- 


ponent of the acceleration a. 

Based on the values of the partial derivatives, the geometry of the ordinal 
clusters determined by the intersection of the two different infinity tensors can 
be visualized as a graph of the scalar field at each of the intersection points. 

The superset of the geometric function is given by 


G= { F(x) | VF) = ww, A4eRve Βν]. 
F= { fal) | Vf) ZAA E Het 


In other words, the function f,(x) is an analog for the function G, and the a 
is an analog for the v. Thus, the logic-vector mapping function is the mapping of 


G to F, which is represented by fa(x) = 545 (2 a+ Pgo AEE aeto an): 
what does is the function for disturbing the logic-vector map? 
The function for disturbing the logic-vector map is an arbitrary function 
that changes the values of the vector a in order to perturb the mapping of G to 


F, and it can be represented as 

fea(x) = (Se (αι + δαι) + ZE (ay + baz) +- + BO (a, + San)). 

where a is a vector representing the acceleration of the integration trajectory 
in the direction of the harmonic resonance. 

The cohomology rotations of such a vector magnitude’s perturbation of the 
logic-vector mapping can be understood by considering a differential form of 
the perturbation between two values. Specifically, the cohomology rotations are 
given by the equation: 


A fsa(%) = fsa(x2) -- /εα(κι) = aby (Cha (109 δα))) 

The following expression describes a set of geometric functions that are char- 
acterized by a vector field F(x) = Av, where λ is a constant of proportionality 
and v is a vector in R”. 

Then, we show the derivative and integral of the superset by the following 
methods: 

ftla,bl= ðu € Dp > B frlu) >CandV => Awe R”: 0,7 >C TNdv 

ftla,bl= ðu E€ Dp > Bt rlu) >CamNdV SVneEN: arlu) >C ΥΠ άν 


The derivative of the superset can be found by taking the partial derivative 
of a geometric function f(x) with respect to each component of the vector x. 
This can be expressed as 

oft) = AVi, 

where υ; is the it” component of the vector v. 

The integral of the superset can be found by integrating the vector field 
F(x) = Av over a region R. This can be expressed as 

Jr F(x) dx = À fp V dx. 

For the derivative: 

1. Let u € G and Btr(u) >C m NdV, where π is an antiderivative of u with 
respect to the n-dimensional volume element dV. 2. Then, there exists a vector 
με R” such that 0,7 >C ΥΠΑΝ, where Y is the gradient of r with respect to 
u and dV. 

For the integral: 

1. Let u € G and Bîr(u) >C πΏ dV, where π is an antiderivative of u 
with respect to the n-dimensional volume element dV. 2. Then, for alln € N, 
OnT(u) >C Y NdV, where Y is the gradient of r with respect to n and dV. 

The form of the gradient of a harmonic resonance can be inferred by not- 
ing that the harmonic resonance is the result of the combined effect of all the 
contributing terms in the integral. Therefore, the gradient of the harmonic 
resonance is equal to the sum of the gradients of the individual terms in the 
harmonic resonance, i.e., 

VE (x) = Dra δις = Epa Aiti, 

where A; is the constant of proportionality and v; is the ith component of 
the velocity vector v = (v1, V2, ..., Un). 

Assuming the velocity vector takes the scalar form of the algebraic equation 
-e2 (la)? +e2 q? — 2c? sqte? s? +c? (la)? sin(8)? 
/—1-(la)? +92 -2-sq+s?+ (la)? sin(B)? 

one can create a parameterized family of harmonic resonances by varying 
the parameters c, la, q, s, and β. The parameters of the family will determine 
the velocity vector, which in turn determines the magnitude and direction of 
the harmonic resonance on the integration trajectories. 

All the methods generated in this paper can be applied to the scalar form 
of the equation 
af —€2 (la)? +c2q? —2c? sqte?s? +c? (la)? sin(8)? 

V/—1-(la)? +92 —2-sq+s?4 (la)? sin(3)? 

to find the harmonic resonance of the group. Firstly, the effect of the har- 
monic resonance on the integration trajectories can be calculated using the 
vector field 

F(x) ag Rane Uae teg? te sgte? s? He (lo)? sin(8)? 

/—1-(la)?2+92—2-sq+s?+(la)? sin(8)? 
where λ is a constant of proportionality. This vector field can be written in 
components as A N : . . X 

F(z, Yy, z) = A(vei ἽΝ VyJ at vzk) -- A(xoi + yoj + zok), 

where À = 2n (where l is a parameter used to control the wavelength of 
the harmonic resonance) and (£o, yo, 20) is the velocity vector of the integration 


v= 


2 


v= 


3 


trajectory. 

Next, the maximum peak amplitude of the group integral permutation can 
be calculated by solving the matrix equation 

det(X) = masr Ih (12a; T ki), 

where X is an nn matrix defined as 


12a1+kı © 1δαο-ίο © 3: 6 
X= Ly αι κι αρ ΓΚο gi2antkn 


τ» πε Tn τον 

Finally, the distribution of ordinal intersections across the scalar field can 
be calculated using the equation 

f(@1, %2,...,2n) = (sin (Qt + Φ)) TTL, t: +C, 

where x; is the ith component of the vector x = (£1, £2,..., £n), Q is the 
frequency, ® is the phase shift, and C is an integration constant. 

F(x,y, 2) = λ(υιἰ ἠ- vyj + vzk) = λ(αο] + yoj + zok), 

where À = on (where l is a parameter used to control the wavelength of 
the harmonic resonance) and (£o, yo, 20) is the velocity vector of the integration 
trajectory. 

The algebraic velocity solution that is produced from higher dimensions of 
the height function, h = Sgrt|—q? + 2qs — 67 +1? Alpha]?]/Alpha], by permuting 


the algebraic velocity is as follows: 
p29 Q(t?) Frgshstsd yp 


29 Υ 3) fghtjit (O,A,,) 0094 
P*S"(8,A,,) co94t aS TAT sn, τα Ὁ 
where l er’ is the algebraic velocity vector. 


A. Then, let Q[f] = X al”) fk be an n-th order polynomial and κ[}} = 
exp (4) be the wave function with an oscillator frequency of w. 
B. Then, the form of the infinity tensor is given by 


Ong" [x,a] Ω 
niade aiaa E anda LVI] g [α, a] dz da 


where g°|x, a] = X, al”) - fF - exp (#). 

The next step would be to develop the formalism for calculating the param- 
eters of the infinity tensor for a given equation. This would involve finding the 
analytical solution for the equation, deriving the appropriate expressions for 
the derivatives of the function, and solving them to get the parameters of the 
infinity tensor. Once the parameters have been calculated, they can be used to 
make predictions about the behavior of the system. 

Yes, it is possible to develop the formalism for calculating the parameters of 
the infinity tensor for a given equation. For example, consider the equation 


ea lee =a + bz + cz? + da + ea? + 
The analytical solution of this equation can be written as 
n 
PpS > + Ale, α) 


£ (α + dx)* (a + εκ) 


where A(x,) 15 an arbitrary function of x and that does not depend on k. The 
parameters of the infinity tensor can then be calculated by taking the second 
partial derivatives of gQ with respect to x and : 


. 079° [x,a] = "\ 2kep (dy + x) (ex + a) δ’ A(x, a) 


CERAT ATOT AA R A AAA RE ϑχϑα = rz (x + dp)? (a + ep) t? T δπϑα 


The double verts signify that the expression is a tensor, which is a mathe- 
matical object with specific characteristics. Specifically, the double verts signify 
the number of dimensions that the infinity tensor has, which is determined by 
the number of variables involved. 

The raw algebraic structure of the algebraic velocity vector 
expressed as: 

Fg hitjir _ _Ont(u)dV__ _ Yav 

It 15 OnT(u) dV J: Tav’ 

where u € G and Btr(u) >C rN dV, 7 is an antiderivative of u with respect 
to the n-dimensional volume element dV, Y is the gradient of r with respect to 
n, andnEeN. 

Let 7 C R” be an n-dimensional tensor field, where n € N. The algebraic 
velocity vector aa ‘tT propagates across the T in the following way: 

Firstly, by applying integration over an arbitrary range of the tensor 7, the 
gradient of the scalar field 7 associated with the velocity vector is found to be 
Y-dV, Υ being the gradient of τ with respect to n. 

Subsequently, by integrating within the same range of the tensor 7, an 
antiderivative of the scalar field u is found to be 7NdV, m being an antiderivative 
of u with respect to the n-dimensional volume element dV. 

Finally, by using the resulting integration and antiderivative values, the al- 


; A Fgh ijit _ δπτα)λαν _ 
gebraic velocity vector propagates across the 7, as ο . fe ant(u)dV 


μασ, 


out can be 


Yav 
J; Yav’ 


: : hig 
When the algebraic velocity vector oe oI Dropagates across the T as 


ο μας - στο Ξ- ταν’ the permeability of the scalar field is effected 
in that the value of the vector field at any point can be determined by the ratio 
of the integrals of the scalar field over the same region. This ratio is a measure 
of how much the scalar field is being ” pushed” or ” pulled” in that region, which 
then reflects the degree of permeability of the scalar field tuned by the vector 
field. 

where the normalized velocity vector v travels at a constant speed and the 
tensor Q is defined as: 


n n 
2: ΜΗ 
ΩΥΦΧχΨ,θλμνου = ce + >p {γα; sin(0;) 
i=1 j=1 


2 
FGI = Ve EEEN fa (x) + Dene bee Katb+c+d+et(X)?, 


where fa(x) = 54; (Bea, ee an). 


This vector represents the distance mapping for a vector field that follows a 
perturbation equation. This equation represents how a vector will move through 
a certain space due to an external perturbation, similar to how a particle follows 
a curved path when exposed to a force. The vector represents the distance 
of each component of the vector field from its equilibrium position, given by 
its respective coefficients in the above equation. This allows for calculate the 
mechanics of the perturbation, which is what is represented by the equations 
given. 

The fundamental mathematical truth of the vector distance given by the 
vector field F(x) is that its magnitude is given by the equation: 


2 

ΙΙ = Στ. (22a). 

The units of the velocity that the infinity tensor is traveling toward the 
hypercube are inverse volume per unit time. 

The units of the sine term are unitless, as is the unitless cross product 
between νι and v2. The units for the angular velocity Y are inverse time, for 
angular displacement Φ, unitless, for density p, inverse volume per unit mass, 
for the elements of the set: 


: },οι 11 πρσ,θλµνου 
limn—oo 91+ 


C, 

In the formula above, the derivatives and integrals of the function f(x) are 
affected by perturbing the infinity tensor. These are expressed by the following 
equations: 

Derivatives: 

OnT(u) = Υ dV 

Integrals: 

J3 ου) αντε f3 Yav 

The effect of perturbing the infinity tensor on the equation is expressed as 


(sin(Qt+®)) (νιΛνα) Υ dV i 


— τι 
5 αν πο KgabcdettfghijtP? Igabedet ὨΎΦχΨ,θλμνοο AV 


follows: _ 
fghij dv . ε(α” ΤΕ 5 
gir E ii πι n+k .Ἓ. 
J: Υάν n J: c(art+k) dV 


2 πΕΝπ--οο Ngabedett FghijtP” Jgabedet Ὦ Τῶχψ.θλμνος Mgabedett f ghi jt AV 
Ἑπρσ.θλμνου 


n 2 
J3 een n—co Kgabedett fghijtP” Igabedet QLSyp,Oruv00bgabedett f,g,h,i,jt AV 
ARho0\2g)Q<T,®,,U><O,A,,,00>% a,b,c... IRhO'2g)Q<V,f,,U><O,A,,,00>%9.a,b.c.d.... ORho'2g)Q<V,8,,U><O,A,,,00>% 
95 ) oll ) o 


ARh0'2g)Q<T, 6, , V >< O,A,,,00 >4,0,5,c,4,.. ORhol2g)NQSYT, Φ,, UV >< O, A, ,, 0 >G,0,,64,... 
06 i δ] 


The cohomologies of these functions would be the cohomologies of the deriva- 
tives of the functions with respect to each of the subscripted variables. This can 
be written as 


10 


H! 
(p'2g)Q<Y, Φ, 2 y >< 0,A, 3; 0O > g,a,b,c,d,...9 z; II, ᾽ Σ, Θ, A, 2 1,0, h, j). 


11 


